Biomechanical effects of teriparatide in women with osteoporosis treated previously with alendronate and risedronate: results from quantitative computed tomography-based finite element analysis of the vertebral body.
Previous antiresorptive treatment may influence the anabolic response to teriparatide. The OPTAMISE (Open-label Study to Determine How Prior Therapy with Alendronate or Risedronate in Postmenopausal Women with Osteoporosis Influences the Clinical Effectiveness of Teriparatide) study reported greater increases in biochemical markers of bone turnover and volumetric bone mineral density (BMD) when 12 months of teriparatide treatment was preceded by 2 years or more of risedronate versus alendronate treatment. The objective of this study was to use quantitative computed tomography (CT)-based nonlinear finite element modeling to evaluate how prior therapy with alendronate or risedronate in postmenopausal women with osteoporosis influences the biomechanical effectiveness of teriparatide. Finite element models of the L1 vertebra were created from quantitative CT scans, acquired before and after 12 months of therapy with teriparatide, from 171 patients from the OPTAMISE study. These models were subjected to uniaxial compression. Total BMD-derived bone volume fraction (BV/TV(d), i.e., bone volume [BV]/total volume [TV]), estimated from quantitative CT-based volumetric BMD, vertebral stiffness, and failure load (strength) were calculated for each time measurement point. The results of this study demonstrated that 12 months of treatment with teriparatide following prior treatment with either risedronate or alendronate increased BMD-derived BV/TV(d), the predicted vertebral stiffness, and failure load. However, the effects of teriparatide were more pronounced in patients treated previously with risedronate, which is consistent with the findings of the OPTAMISE study. The mean (+/-standard error) increase in stiffness was greater in the prior risedronate group than the prior alendronate group (24.6+/-3.2% versus 14.4+/-2.8%, respectively; p=0.0073). Similarly, vertebral failure load increased by 27.2+/-3.5% in the prior risedronate group versus 15.3+/-3.1% in the prior alendronate group (p=0.0042). The mechanical variables increased in greater proportion than BV/TV(d), which increased by 6.9+/-0.9% versus 4.6+/-0.8% in the prior-risedronate and prior-alendronate groups, respectively (p=0.0290). Our finding indicated that while teriparatide can be used with success on patients who have previously undergone treatment with risedronate and alendronate, it demonstrated greater anabolic effect on biomechanical properties in prior-risedronate patients in the first year of teriparatide treatment.